Tumor hypoxia and the progression of prostate cancer.
Tumor cell hypoxia is an innate environmental factor encountered during the development of many types of human tumors, including malignant prostate tumors. For prostate cancer, however, tumor cell hypoxia may be an even more critical element in tumor development and progression. Recent evidence suggests that androgenic steroids are important regulators of blood flow to prostate tumors and suppressors of tumor cell hypoxia. In addition, because prostate tumor cells are similar to other eukaryotic cells, they have the ability to respond to hypoxic conditions with drastic changes in gene expression mediated by the upregulation of a unique transcription factor, hypoxia-inducible factor-1. This response increases cancer cells' metabolic resistance to hypoxia, and also enhances the ability of prostate cancer cells to attract a more vigorous blood supply by upregulating the expression of pro-angiogenic factors. Because such changes would, in essence, increase the potential aggressiveness of affected prostate cancer cells, it is clear that tumor hypoxia has the potential for being a very important factor in prostate cancer cell biology. This review focuses on recent studies regarding the occurrence and potential role of hypoxia in prostate cancer, including hypoxia-inducible factor-1 and its related signaling pathways.